PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re Application of: Tung et al. 



For: Method of Fabricating a MOSFET Device 



CLAIM OF PRIORITY TO AND 
SUBMISSION OF CERTIFIED COPY OF REPUBLIC OF CHINA APPLICATION 

PURSUANT TO 35 U.S.C. §119 

Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 



In regard to the above-identified pending patent application and in accordance with 35 
U.S.C. §119, Applicants hereby claim priority to and the benefit of the filing date of 
Republic of China patent application entitled, "Method of Fabricating a MOSFET Device", 
filed November 18,2 003 , a nd a ssigned s erial n umber 9 2 1 32342. F urther p ursuant t o 3 5 
U.S.C. §119, enclosed is a certified copy of the Republic of China patent application 



Group Art Unit: Unassigned 



Serial No.: Unassigned 



Examiner: Unassigned 



Filed: February 27, 2004 



Docket No. 251613-1020 



Respectfully Submitted, 



THOMAS, KAYDEN, HORSTEMEYER 
& RISLEY, L.L.P. 




Daniel R. McClure, Reg. No. 38,962 



100 Galleria Parkway, Suite 1750 
Atlanta, Georgia 30339 
770-933-9500 




r 



gRJISI RJ151 RJ LSI RJ151 




ty£ R, a «L**P * 3§ W JL Jft 

INTELLECTUAL PROPERTY OFFICE X 
MINISTRY OF ECONOMIC AFFAIRS 
REPUBLIC OF CHINA 



This is—to certify that annexed is a true copy from the records of this 
office of the application as original ly fi led whiclr-is identified hereunder 

r \ 

t n a : g>7t 2003 11 ^ 18 

Application Date y 

f t t t : 092132342 
Application No. , 

ft A : ^4fef+*tJ«t^*l!R:^iJ 
Applicant(s) 



^ /-ft 

j Director General 



J 



( 





&3L a m 

Issue Date 
Serial No. 



09320016710 



[she] [sT?b] LsuhI ETja 5jfg] (sffHl Sue] EsTTh] (shz] tsual SuhI Eiil^ (^3 5 




^IPC ^ : 



Method of Fabricating a MOSFET Device 
^ - t » A) 

ProMOS Technologies Inc. 

-ft^A. : ( tX/$i) *fl & Ai HU, HUNGCHIU 

fttt*HM-4tfl ft/rtf* 19 3t3 & 

3F, NO. 19, LI HSIN RD., SCIENCE-BASED INDUSTRIAL PARK, HSINCHU 

■ ft • ( ti/»X) tftRH R.O.C. 
*k ^ : (tX/*X) 

1 . ft ^ ft TUNG, MINGSHENG 

2. *-&JI| LEE, YUEHCHUAN 

3. ft&fe YEH, FANGYU 

4. #J« LIN, CHI 

l.tmjfc*W1rjfc 1 88- 59 ft 9 
9F-2, NO. 59, JIAN JHONG RD,. HSINCHU HSIEN 
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2. fc«*t ******* 30 3£ 

NO. 30, 4 th ST., KUANG JUNG N. RD., NAN TOU HSIEN 

3. *fcH*Mfc«''p3*£*& 389 ^ 1 St 15 & 

15F, NO. 389-1, RAY CHING RD., TAOYUAN HSEEN 

4. & 3b 1r R.'4.**»«. 80 % 11 # 9 ft 6 m 

6F, NO. 9, ALLEY 11, LANE 80, SEC. 4, MUST SHENG E. RD., TAIPEI CITY 

1. t¥&^ R-O.C. 

2. + R.O.C. 

3. -t^RH R-O.C. 

4. t#&@ R-O.C. 



2 



ft ' &a&& : #• n s • ^ 

1- 
2. 
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[4M,«Hft: ttf s ; mettle.] 
1. 
2. 

□ H »»9*t£.4fo & '■ ; a & ; «^tt*a] 
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4E - t 5C# m # 



#4 # t ft SSI ^ /iS. & • $ & <& K'J *t 4R, Jf <{£ * JEfL & ^ 

^ ' # it # — & -T- ^ «. « 'an / at & & j$ ^ ft ® % & 4t 

» a *t • -r isj Bf m # & ^ # x, # jsl & 



tt * * * D! tf! # 

Ions are implanted into a substrate, using a gate and its 
sidewall liner on the substrate as the mask, to form 
source/drain in the substrate beneath the liner and adjacent to 
the two sides of the gate. The liner is etched to reduce its 
thickness. Then, ions are implanted into the substrate to form 
a halo doped region surrounding the source/drain. The halo 
doped region is closer to the MOSFET channel region and less 
overlapped with the source/drain. Therefore, the device 
threshold voltage can be sustained and the junction leakage 
can also be minimized. 
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*-**H+*ft*Ji tt 7t # H 5t ar * • 

(metal-oxide-semiconductor field effect transistor ; 
MOSFET) ft # #J X *fr * £5 * if *fe #s 'J- • * to # X "t & 
>]> > <k & 4- tf- tt € Ja It it it & (channel length) • # Pp 
W^(gate)-^^. ' -&BS.4L*6*& • ^ ' * it it * & IS *a »J 
- Jt 0. & %L ' #^£tr\£tt$^»i£^^|t#.#&*H.iiit 
M (short channel effect) ° 

* H 4- * ** t a B a «t # # . flU & (source)** 
(drain) @ # & # (substrate) i£itj4ilM#T.,££.&fj£^lI. 
(depletion region) # # if it # £ ^ # » ^#*^itit-^^. 
bb>f^t^tt^-^^LJl^. 0 ^^.ii.it^c>!i^T ' it it # £ 4l 
S£££4tt&#]fofc°&Bfife^^^itit*&4fc^5ai4fe 

JE (threshold voltage » Vt)fi|. it it -fe & He 'h *Q i& T If- (Vt 
roll-off) > 0 ffo ^ £ jgt ffi 1 (sub-threshold leakage) • 
3 - 43 F»1 « *. ' iff I (punch through)**, it ffi Sk 6*1 M 
*ititT^^^€it4t»it^*^#itit-^>S.li5^Bf»^ 



& * % ft % m. ^ M. ^ ^ ft. 4- ^ it * a it . 
»*%#fcttT##j&**.#*.##*3!(*r* p ai # n 

m )H n • - itbd^,-^^^^ 

*& & d* (halo) & (pocket) & - ^ & 3fc # & g 

^,^^^^^^##^^,#^. (halo implantation) - it 

^ ^ * * 4fe 9 i « $ 1 n # & * * * H 3* # $ n 

i* ^ N 3! 4f *. 4- * ft € a B a ft & m *l Sr ■ ■ ff # J» 9 1 
B » ifc & 4fc + — P 32 * # lOOJi^f — ffljfellO-Jfcffl 
^a llO & # — Rfl -fr IE ># (gate dielectric layer) 1 20 > — 
tf- ft ># 130 — TS Jfc (cap layer) 136 » jfc t£ ft 130 
^ # — £ A M 132 & — & 4b & M % 1 3 4 o jt M ^ 110 

& m m - m. m *j n « a& & a a • 

»AA«tt,110t.' - (liner) 140 1$ ^ & 

ft >f 130 6i|^Jf o f ^ 1 1 0 & *t *ft ,# 1 40 & 

-f-^-it^ - P 3! 3£ ^ ^ ' M >£. ifc W 110 ft M 
# 100 t ^ j& - P 3! ^ # & A i& 160 • m & # « ,fc ft ^ 
110 ^Jtt^ 140 ***itfr--N5!J»-f^it • tt*A 
W * HO >h *J ^ it 100 t ^ & - N 32 m&/iBL& 150° 

3H 2 ffl % 1 « + NSl^lL^f flltlllft4 



il^rtllilltii^l'JSi • * #- m % 2 m ' 4k M *t ' 
U ^ 140 41 ^ • jfc «L 140 # # & A * • & $ > £ *t m 
& 110 & jfc m % 140 ^ #] m & ft ffi. ^(spacer » ® ^ ) 

ft ' ^ >X ^ € >§ * Tf: » *j 4o & 4b )^ _L ifi. # 
^ -t- • flf a 4k j?] jfc # 1 40 #j S #-£#M ! Mg.;fei$5ft;|£ 
Pal # >m & fcb (aspect ratio)' W^A^t^^Al&ijAft 

# f (contact window) 4b I'] I § I (process 
window) » 

ft 4*1$ ft** ' JL 4fe £'] *b 140 #, ^^^^«L^^4L 

ft. 3fe -ft » « Sft. ^ N ^ * & / «. ^ 150^.P^Jt##H^, 
1 60 ^ & # 100 t #J R . BL -ft * # * # ± 4k M #i itb *L 
yi 140 * ° tiiiiil^ P 2! *Jt # » H 162 

n ^} & /«. & 1 50 . % imm 
^ ° & m&mitfLmm.'£%Lm#] mm, > 

%J8Li&fa#)tk-te%m ' 3- # f •] £ # 2*. £ 

»T«Jl P 32 3f # #fc & J£ 160 # *MJt & & $ > 4a. 
jbfoik & & N Q ifam/vgLfe. 1 50 & P ^ m. # # & J* 160 
3. P ^ & # 100 4^ Pal &<j & © 25 « (junction leakage)^ 

# « _t flf i£ > *^#^^.^^^i^^r^ . a git 

4t - 
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&;fc##&i£;F^'fliate^##&i££3£&j&&g|j^ 

/ Wl m. ft St -i- £a it it #t >!& #} F-1 ^ • 

# _fc, & & - ffi ^ • & t*bffl*£&#-M*h«J#A-$- 
tt ># •^^-fcjfcM*6«iW«-t^^-#i>t • # a jfc ffl 
******* **-^4r—j|t — -ffi*-7-fli;liL >' a & jib M ^ 
*b m Jfc & # t /£ ft 4& IvBl m - & T & £k #J ifcb * ># » a 

«. *t * a 60 >?. & a * • ft & it ft - $ — m m * ft & ' a 

*t * >f. m ^ ° Sifcb#iiiiit60Jt##^^,^Affii- 5 r 

a 2 i ^ ^ i & & /% & ° #r a t m % p$- 4& - m 

»r a it »j f a #r m it $•] a & t & ■ it <et * /». 

[ * *fc 3r ] 



aT«t^^f!a«ll-tife^ • % 3 H <& * ft Jft *• 
'*M4fcte1T*«6&**Sfc* N 5! #L * tf- flt t & 
flt « ,*# #t *J © © ° * 4A1^^|[9 3 ffl t N 3! .A- It, 
t£ It t £ It # # ife4f^«*4Hft*!l*^t#j*tta*^«L41 

J# * *| ft IK '^«T^&ilt ' ^T^^^S « ' l§J 
-*t^4&ffl*.*iF* 3 ^ 4A Ht1T!f-LRI-A5£toW 

IS] - & Sfi. #j 7t # »T H& ?F # 1T f -t. St ^ ^ # # ^ £ • 

& # 300(« *-*P. 3! + tHt*#)-t -fb*^ 
& - ffl rfh € ^ 3 20» *b W -fr « # 320i##f-#'J*"&ftMb 
^-#^^ib^^t>f 320 _L ^ & - ^ It M 330 • *| *» 
« 4b ^ H ^ (Chemical Vapor Deposition > CVD)# 

5*. >ft # - £ «fa ^ 33 2 ; ft -r it # # ^ itb £ & ^ >§ 
3 3 2 4^ * & _L U fr\ -kP 4b ^ a *9 >X 3* &J # & VI ft — 4b 
& M % 334 • jfc * $fc #J t ' ifc ^ 4b & 4 # 334 # # f 

lb$k ° it $> ik M 3 3 2 M dfc # 4b M % 334 »T«^f I, 
* It ># 330 > JL it i& ^ It 4* 330 X jfH & £ a a a 4b 4 
(polycide)^ • ^mffi^^JsJit^^iL^a^ . ^ «r it # ^ 
^ It 41 330 _L - TS .Jfc % 336» *bH Jfc Jf 336 #J^^ 

- «L 4b jfc IL-IL 4b > *i ffl <fr ^ ,§ 320 

flt 41 330(JtTf 3t4f 336)ifc# - H #4* «j H a « # j& - 
M * 3 1 0 J* 4 # o 

f& &m & - MM 340 ^ jtb M & 3 1 0 #j ffl & o & & & 
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* & 340 60 2r & Wi *p A U 4fc it & H 4b * (rapid thermal 
oxidation) • itb 4R 340 60 # f #! A & 4b # • 

/fc *b #1 >§ 340 & ' & £ J» Jfc M & 310 ^^H^ 
340. ^jp.^ife-ft-^--S^ J f-(*»J*i^ N ^^^>Gt^^) 
tf> tiL » a -fc itb M 4fi 310 *b 4H 4L 'jfc & # 300 t m & - fa / 
350 • 

1$ % 4A I » & T & 4fc S'J ifc m # 340 » U tfi *b 

340 60 M- JSL * * - & *■ ' # a *b ffl 4£ 3 10 * ^. 

ft * 60 ifcb >f 340 ^JfLlkife^f— Sl^-f- P 

» an*/** 350 60 s ^ & - Jt # * 

& 4& 360 « £Ae,^^|4A ffl t 60 i£ # - & _L i&^-$- 
« %L ^ *fc #J «T ' A ffl # ^ ^ f & a o & % 4 A 
fflm7F'*^-l*t'Jifcbm>t 340 % ^ # ^ ^ ^ 360^^ 

^«.*L«4LiW-ifc4T»/»ra3*##tt«l 3 60 3 00 t 

60 # & % * e, € « n 60 jt « Jf 340 m %l h - a & * & 

ifit603*##la^ l 362 tAffiiTagil^^® i^/a 
& 350° 0 & # # & l£ 360 T a 3£ & *b B ^ 

35o»ma-sr«.*jBL»««i^'i6i - i t f f ^ti^ff & ^ 

« « »T PI- to * a jgft. *& € £ a #l # & x ° itt ' %k 

360 «. ft Ifc 46. 60 # it A WL «T £K it f'J f *o 

**mstftl6«iJ«t*«JS»isi"*Hfe.'feaR*/att 350 * 3t # 

# (a i& 3 60 ^,^# 3 00 4l Pal 60 3£ ® € PM& • 

&/fcjLi&t£^4L & . H -jt ifc W ^ 310 H*b#l 

a 340 ^ « m & h i* * *■ 7F ) > it ft % - $ - m m * 



ii 



tip tiL ' >TC 4£ ^ « ft (#J *d & & 4b ^ )^ _h ifc 4$ ^. _t . a 

n # HR * 4B M > & % & $ 3«4!ift4f J^A- 
*&ft(;fc*fr7F)0.]*ii&&ISLft ' 41 2. ffl & 3 10 #J - 
ft« - # T * & M Ftf 4fi 3 1 0 % - ftj ¥} 11 ft 340 > « <f£ 
«^*>l 340 ft M- JSL 3* 'J> ° # if ' #«fcf f ]i 3 10 & 

# & Sfc * # rft *R ft 340 ^^-^ift^t — # — W -k° 
A PS«»f)^*.«4tikaiib«iJ|itt /a Jft 350 

4b m t # * - * _l it ^ «■ a * t *° . m m ^ 

# B £ * # T #| ft ft • *» $ 4B Q flf 7F - * ^ 4k m *b %L ft 
340 #,*Mt##ftJ& 360 ^ # ;& & s£ ifc *r . ft iX 

# # » ft J* 3 60 ^ * # 300 tttJMH** & 

*b 41 ft 340 /9f ^ & ° H J:h # i£ it it # *t # & ft J£ 362 
A ifri T W g ^ ^ ^ S ^ ^ / ^ 350 ^-t^- — • /?f« 

If- ft. * «&&tttl?£(*#ftt • * *b • 4 # & ft * 
360 Ttffl -TWit f-j f *° & fl? /9f it 

*i ft ii^ « & • nfe. «. «4K/at'4& 350 * t ^ - & 3% 

# » ft ^ 360 £ * # 300 ^ ffltt&ffi««lf-<f& . 
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% & ±- $.1^ & ' H & & >$. *b M A 310 A ifc 

£ • 340 ^ ft ^ & Pal £ 4fr 7F ) . it if % - % - & ^> 

Ji ' &v & > & 4- ^ ft € a B a & € it & # & as ^ f> 

t m & ifc #j H * * ft « a a a ft T # 3J 
A m ^ f& 'It It *° & Ji fit # ^ f& 'It ft (Dynamic Random 
Access Memory » DRAM) + #j 12, -It flfe (memory cell) > a -ft 
1/ # |i t a a 9 f (access transistor)" jlfc#fl«.^ait^W.fe 
3 10 it 4* £»J ^ it Ml (word line) • ffij *t # #1 & 3 60 & 
@ #} ffi. & 3 50 it & $<] 4fc it (bit line) ° *b # If*. a a B ft 
#j 31 & 350 I«J it fj - # (storage)t; <§L || #j - *£ • 

S^#4*tt*'^#W^*ll^tf-lt«A«7b#^*li4 
3& & ^ * w e* i-X - 4ft ik f #J « ft *» -L • ^ ji ^ $ 

« fr. £ * ^ '^^rlif Atl^'^^jRii^t^^t 
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*a t£ B fl *» t • 

H + * ft t a a a it # i# # #J * n - 

% 2 m % % # # i n t N^^a^^ft^a^ti^^ 

it # #1 J| ^ £'HJL 4^ &i ® ffl • 

# 3 -n # % hs 4^^. 5f # jl ^ s»tt/a* 

^ N -fi * |t, -f * It € a a a It Ad * m &\ fir ffl • 

% 4A n « »> n % 3 n t n a * & * * - it t a a a it j* 
# it fi- & « * >$ *j & *t # ^ m. *& # «L J£ 4* *i © 
n • 

% 4B H % % m % 3 n t Nti*«.-f4tlt«AltJ* 



100 - 300 



1 1 0 > 3 1 0 : W & 



120 - 320 



W -JV € ># 



130 > 330 : t£&>f 



132 > 332 



# a a a ^ £ 



134 - 3 34 : ^Mb 
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136 - 336 



H Jt >f 



140 - 3 40 : m # 



150 - 350 : ffi.m/%L& 



160 - 360 : Jf. # gfc 



162- 362: #i£ia.il#'3£##® 
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>t jl - * tt ># ; 

i» 4fc tt "M #^«^-«*#t^ A' : 

sfc4f— #.=-S!<l*^"tti;tt-' a >£. t£ .ft & /«. #j ^ S & 

& - m. # m n. ^ • 

2. *a t Ifr #J ft IB * l^^tit^^it^^'^-t^ 

3 . *° t If *'J ft B # 2^^fiC^^^^^'^.t^ 

4. *»t«-##JftlB» l«/9fifc4Lj|L3ik^r*'*t'-fe 
1*M4S#4W£Ji*&J&ttl*i# <ft 2T & ^ & it & *L 4b * - 

£ - 32 HI ^ & N^^^ . J_ Hi g — 3! <tfc ^ & P^}^-^ » 
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6. -to t ft #'J 3& H 9 l^m^^^it^-^r'^tt^ 

7. t tf * *J la S ^ l^^f^^^it>r^'^.tt^ 

8. - « £r ft + 9- Att7&#*r|L34;!r*»tt>5rifc 
i i!> fe : 

^fe *j m & - ¥j 

* ; a 

it - ^ — ^ ^ ^ # • £ *k 4k *j ^ f£ ftj t* » 

tt f - flt * 6. ^ - £ B B a ^ Jt • 
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11. *» t *fr * #1 ft ffl £ 8JSflfi£4LHs£>5r*'£. 

13. t ft *«J ft ® £ 8^mi4^fiit>5-^'* 

.*t**-ai*-f-* p^^^- . — mm* n mm 
* ° 

14. 4o t tt * #1 fa m $ 8 3§ m idb. ^ HI it . * t 

& % + 9- it € a a 7t # A.;a 'It 
* /a « it & $-j - -fa. it & - 

16.iof t#^Jg@| 8^^/fi4^-^it>5-^'^-t 

***JttM*-«tt . jt & ^ ^ £ - jp. * jf 

m % ~ - 

17. *» * *fr *4 ft ffl £ 16^^fi^^_^it^^r'*t 
At*****-*!** - 
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